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[A«H 

[tflfiH] 

S. 1 
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*l>#tL3H}^ ^ zl# £^ <y- *|3.-g- ^{Inhibitor of 

angiogenesis and kit for treating cancer comprising the inhibitor} 

£ l£- Sltt 3] mer°Ml lisl Ji a] (TAPS) -g-^* O.luM, 

luM, 2uM £ 5uM ^ 4^^ *3€ «^ ^ tfl^-?^ M- 

£ 2^ €■ ^tt TAPS -§-^ ^"Zf O.luM, luM, 2uM ^ 5uM ^ 

£. 3-8- -g- ^tr 31 Be^HI ig 2| £ j7 a] ^-o. -g-ojjo^ HUVEC 

ojj cfl*V ^^1- 14^^ ZLefl^o]cf. 

^-(migration)* ^*ll*H=- 3* M"^^ A^ojcf. 
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^(migration)* ^*ll*B=r 3* ^xfl^ zl^S.o]x^. 

^l^m^r^^(angiogenesis)^^ s]-^£r 1935^^ eH*]^ Afl^g- 

# ^ ^ A]^^ 

7> ^1*3 5] Olcf. 1960^-^ Aj^^o] A^ofl ^ <£^-7} ^-^^O.S. 

5l7l A] ^-5}^*] ^^t> #^o] 1^^611 7}<£^°] ^^7l A]^>« 

o.^, 1980^^1 ^-§-o_S 1^^*1-7} l^S^l a] ^-s^tf. 1990^ 
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*l^Jl ^ ^l^l^ol tH^t}. oje^ A] 7)1- 7ix]ji uJ-Tg 

dt*?! MMP-2(Matrixmetal loproteinase-2) , MMP-9(Matr ixmetal loproteinase-9) , 
uPACUrokinase type plasminogen activator)^°l ^7}^}JL ^-wfljLdi <3*lH 

^c^s|-^ PAI-l(Plasminogen activator inhibitor— 1) , TIMP(Tissue inhibitor of 
metal loproteinase)^ iHS^r. n.>^^-o.s.^ <y-cq ^ 

°l7 r tf^SHr *}7)3- o) A}7}°]}^ x\)2. ^7>^ oj #7>£H *fli3 ^ 

ol^oflA-l q-Bj-q-^ oj5j 7>*T *^^r ^^1^1* 

Af-g-sH 7>^3>JELS 7fl^^l e7lt ^#^3 <2^r 

W*l Sl^^M Al^>«j7, ^1^.1- ^-tr ^IS-Jl^ 7fl^d-ar 7)cfl^7fl S) 

^^14^ ^>$«H 71^3]- 7lX^ 

^J^S^r 4?1£S^^1 (Serine Protease)^ H ^ tS.5.S^1 o Ml 
(MMPs)7l- ^nf. o]E^ ^«HJL^7> ^]i5>l 7l^* ^fl*}^ 

uPACurokinase type plasminogen activator)^ Sari^lic^Kplasminogen)^ 
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^(Plasmin)i^ €^1^ ^3 *\ (fibrin) , 3)ti^!l 

(Fibronectin), 5.3.3] .£.#2} ^(proteoglycan) , bH \d(Laminin)^r sj-^ X\ 9] JL , -f- 
i^lT-MKCollagenase)* #^^r ^W^lt}. ^4 uPA^ PAI- 

Kplasminogen activator inhibitor-l)°l] ^*fl ^^1^2.5. o]^- ol-g-^-o} 03-^0] 

°WH^Ic ^S. MMP-2Sf MMP-97> %^2f &t}. MMP-2^ <£H15^ ^ 

^fl^hb MMP°fl ^ #^5r =M, t&tfls. TIMP°fl £\n &^o) ^^l^cf. 
n^-eH ajeoflfe ^itr MMP^f TIMP^ SrS^-fr ^^Rr ?A°) <£*\]^2\ 

nl^l ^ ^5L7> ^ ^ ofl^u ofl^ofl ^^.tr ^>J1 Sl# 0 l ^ ^ <?M1 

i*IH ^sl&^r. ^le^l^ ^M8^*!*HI tfltr ^ ^ *H (Monoclonal 

antibody)7l- 7fl^-s|<H :&7 r ^ 33 ^KbFGF, VEGF, TGF-bf-)» 

w *tr ^ *m 7i^£- ^s.^- ^-smise* «i^> 

^ # 1HH1 ^)*fl Wl- J^^-SAi <&s\ 3l 0 l« 
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>H °H ^°l7> tfl-#0_3. <y^-o] 51^71 nfl-g-O.^. 
-31 ^Cf. 

l^r-^ ^ol^ ^ ^^ 7 ]. ^cf. ifl^^l^^ ol^^- ^o]^/^ ^ 

*l-fM4 ^-f ^]^S>J7^ ^lc|^|l> ^*$f>}^ ^<#°] 

ufl^- #f»3°] * lJL o} -^(Target )7> sH , o^^o.^ # nfl ^-^-g-S] 3 

^7^1 f7}^ 2|S>|| JL^^O-S. A>-g-^ ^ oJCf. 
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^•7i # *m-§- ^ £4 ^ ^^Hr 

# *m-§- ^ih^i sa^i, ^-7i ^ jlx) ^ ^-£^i<y 

<y- ^ls-g- 5a°H, ^-7i ^ji^i^ -fKs^l^r ^s^ji^i, 

o]§> a- ^-^ofl <£)^ ^l^m^:^^ <3*ll*ll ^ ^« S^tb # 7lS<Hl 

^ofl o^tb S-^#^r ^1^^^ ^*ll*Kr 3<H\+ 

^^b^cfl, wv^^s.^. 2]^^^ j7Al(Phytosphingosine)^ 

^Ml^S ^]HHt <:> Hl^ s l£^ 3 S^.^l(Tetraacetylphytosphingosine) 0 | 
Al^m^ ^-§: #3^1 ^*fl*Kn. ^fltfl ^ iflsq^SCHUVEC : Human 

Umbilical Vein Endothelial Cell) ^15.^1 °l^(Migrat ion)* ^*)l*b^ ^ # 
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<$, ^ 3^ <&$12.&£\ A $ A Z°} 3H3tr *J«^ ^lSofl jL-B^oleRr 

^&*\%^. 

^M^°<HH3 ^^£r #^1^1 <3<#£h§: ^Mli7> #4**| 

# JLSJ-I- Sj7l^ ^7H^ ^-^-S 7lcflSl^, ^ <g^ 7 |- 

^Jl^l^(Sphingolipid)^r ^l5£ ^ ^IJL^iHl 3M* r °} Ajs.^ ^> 
(Proliferation)^r ^rSKDi f ferent iat ion) 3± ^>^(Apoptosis or programmed cell 
death H] ^SL*V <*|^g- ^*Rr ^ °^B^ ^4- ^5T*r°l^(Ceramide)^r 

^3§ ji^i^o^ <5jf ^ i^S Jl^l(Sphingosine) 7l£- #4°)1 *l u oMr (Fatty acid)°l 
N-o>^(N-acylation)^^^ ^» 7>^Jl oio^ TNF- a , Fas^^j 

«>o> ^i*]^ ^(Sphingomyelin)^ ^fls]^ ^1^^^:^ 2*\ 

(Second messenger)^ ^l^-s:]-^ M]£.S>) ^31^4. i^S Jl^Hl^^- 

JI ^13^*11 (Sphingomyelinase)^ ^«fl -g^A^H ^5H-o);e15. , o}^ cf 

^sH^KCeramidaseH] 2]*fl *l«oHr°l ^s\o] +3gjL*\SL£. ^ 
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3§JIA1£- Jl-tl^l^h^KSphingosine kinase)^ aL*\-l-<&*} 
(Sphingosine-l-phosphate)^-S. ^^s]^ (Lyase) ^1 ^r«fl€^. *\] 

eM-o]iE. ^ ^Jl^l ^Mfl^lfe ^5. M]S.M: ^r^rSLS. ^-£5>^(Apoptosis), ^ 

^ 7}^ ^*}1= SJ^f. 4i i^JL*]-4 <?1^^ i 

^]5Lxfl^ ^^P>olc^ ot_g. ^7^1^ ^>#SAl^(Apoptosis)S 
tfl^7> ^e) ^^>ol^^ tg^o] 5.6j| uisfl *H 0>§^Al^S. 

^|e|-D>o1c tflX|~i- °J-^15# ^^>(Apoptosis)^l7] jlx} *}^*\] 

<£^7> ^S\JL ^ ^l^ofl ^517^1 S^lL^ ^ «o V ^ 

£ 9j-^l5tfl°4 ^S)-P>olc^ ^^o. o. £ ^>j7 ^-/ilil- o}f£A|A S 
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(Ceramidase inhibitor)* *13*H A|^fo|M ^«fl* ^M", 

DMS(Dimethylsphingosine)Sf ^m±?M^} ^el^S.^ 

o] ^3gj7Al-i-o]A>o_^ >8#°-S. -fr:£«Hr y o V ^ 

ZL^lii^l#eKSPC:sphingosinephosphorylcholine)°l *l-rf°fl JL^r 

^ ^ <2^H i^Jl^l M^7l7> Mil- ^o]^ J:47> ^ 
Ir^H m^r^^li^ ^(Migration)^: ^l*}^ ^3^^* i^^^ 

jq-7V 33- 7lcfl^cf. 

JLE^IM ^^>£]^ s]£^^§ Jl^lS] -fr.£*fl7} ^3gj7Alj!]- n]-^V7V^S. 
oj-^lil- ^A>(Ap 0 ptosis)^ 71^ ^ ^ei-<Hl ^-o) tijisl 3. &cf. SjSi^Jl^l 

S.Afl3j-P>ol= t C8 3i|mA-fle}-P>olc ?flefE]i-A>olie( Ha c a t : Keratinocyte) , 

2) w.^tL5j-^H(Fibroblast), CHOCChinese hamster ovarian cell), HL-60(Human 
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leukemia), B16F10(Melanocyte cell line), U937(Monocyte)-§- c^tr ^ 
Afl3E^(H460, A539 : lung cancer )<M -fr^}^ ^^-S. ^^^^f. 

EE^V -fi-S.*]]^ C (Protein kinase C) ^ S^JLeJ^ 

*fl D (Phospholipase D)» ^*flsHr 3L^7} 9X°1 ^ ^^^}S. 

4 7 <H1 , ^ Sl^f. *<S ^ttsl #S *m cfl 

^m^" ^ ^Sl^-Bfl, ^ JE^ ^^^-Efl^ 4]7_V £i J=o} ;g Sf 

^ ^»£x}<>\ ^-cj-ofl ^oltj-. ol^*V o]^Hl JjLe^ ^ 

4^)H fl^. o a^^-S, tfl^= 0.01 mg/kg/^ vfl^l tfl^ 2000 

mg/kg/U ^^14. «>^tr 0.5mg/kg/^ ifl*l 2 . 5mg/kg/ ^ °1 i=r . 

^ Si^f. ^rUt^S: Remington's Pharmaceutical Sciences, latest edition, 
by E.W. Martin (Merck Publ . Co., Easton, PAH^ ^i^^^l ^^r, •& 

9X^. £r Sr^l-^r 71 Ef ^€ ^5L ^tf. jE^r S 

M^^Hl 4*9-, 4«h -n^l, ^31^1 , ^4 
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^ ^ 9X^. ^ ^1, <gn, ^ 

3.%, S^d, gal, «R>al, ofl^j _g.ofl ( ^HJ-ofl ( * «A>ofl ( ofl^^ ^ S. 

^.Aj-^ol n>^-i-, ^>Z1V11# ^EfloHHB, M" 

a>7>^, |tii, ^f-S^, ^rBLS.^, ^^HS^i, #£^l*, o>ZLvil 

5L^-*W^>, olofl *V^5)^^ 2^4- 3*fl, Jl^l 

ft4. ^tb^, ^MItt ^-gr^l, -R-sMl, pH ^4 ^ J± 

cflgflA^ 0.001#^% 99^%^ BflH^Hl€^S^JlAl^- *M|-*Rr 
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<36> ^*r»£: §>7l Tj-o] EflH^Ml t^S^S -H^l ^ ^f#£^ ^ ^ 

<37> <-M*H] 1: ^-^^l^.A]^(i n vivo wound healing assay) ^-ir^"?! )> 

<38> <£7-o\) ^^-^1-^ New Zealand White 2.0 Kg)l- 

*r-§-*r^^f. -g-^ cfl moil i)o]] A|~g-sj cfls -g-^AS. 0.1% 

BSA(bovine serum albumin) ^-fr PBS-§-^ (BSA-PBS -g- <*!)-§■ §«1*>^I, tfl£^ 
AS^i («1 32^12), 3qs^ZLA]( til H^13), N-^Wis]^ 

j7Al(alin.oil4) ^ -^^-_°5>| ^H^Mll^S^^ (tetraacetyl 
phytosphingosineX^HU) ^-8: ^ ^-8^1 ^ 

-B-el^-w. iflolM f^^- cf^- o.l % BSA-PBS-g-^# ^ 4il|?1H 

El (water sonicator)^- (vortex)* * r -§-*1W 7}*^ (coupl ing)* *m ^ ^ 

^ ^^^) ^SH ^3 ^h8: ^ ^Rf^i=f. ^^Hl E)|BW)i5l£^ 

^£ofl 14 €• 4! 'ALMS'S 312}-* <£o}iL7l 3l*M z|z| o.l, 1, 2, 5uM^l 
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^ iEfl°J^ ?fl o] ofl ^ ?im^(ket amine : 3-4 mg/Kg) e-* 

Cr| D>#)# J=L ^o} o>^ ^ ^ Z^-g- Afla) jX^-g- ^-SflAl 

^T^JI lH 70 % oim-l-JL db=-i: ^l^tf. 7>^tb tr ^ #3HH 6 mm 
^-f- ^^A>-g- (StiefelA>, *}-g-*H nS tr^r # Ml 

\fi 30 - 50 M ^-71 tfliE -g-^ ^ zj-z*^ 

*1^- ^3 ^ 5Z|tfl T^rtr ^ Cathereep (Nichiban Co., ^^)* % v 

371 iLcf €■ 3.7} S. ^-g-<5>^ SL^m- ^l(crust) ^ 

oWSX 1 ^. *=r* 2x2 7]2LS- 2i Jis} JI t Elastopore (Nichiban Co., 

^3)3. 911- * & ^ tr 7fl<3] AHH> v *Kcage)<HH *H^r£ 

10 % llt?lAl 48*1 TV ^-9} ^ 
3. ^-o> aVAS. 7>^- ^ sfef-^ l-s.^- ^Ir^nf. n 5 w ^-i: ^ 

<H ^e^-ojrrcH] w.aVAl7li ^P>s.Al3l32f. ofl (hematoxy 1 in & eosin) <3^* *r°3 
S^^r ^l5t)o) ^gj.^- ^^KH, Massons Trichrome -^*1^M -%°r 

iH-M ^ tiling 4. 

^^=1 22j S^-* ^"5)" ^91 ^>ol3S.ulE|(ocular micrometer)* 

ol-g-^H °H*1 ^tr ^(calibration)* ^ zl^ zj- 

^ o^o. 40Hfl ^ loOHfl^) rfl# ?as *HM t^lti 7Hl2rS 
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Pentium III ifls. ^^tt (C) 2000 Scion corporat ion4*l ^l^fe 

Scion Image for Windows i£H?lHt °l-8-3H ^<=>1 ^1 ^1 

^, g_x\°\ o}^ ^sl^ %s£o) -f^ ^t\] ^H*H3 ^ 

s}£5 ^ 4s *g^€ 5.^ -t-^IS 1 mm #3 3 ^44*1 

^ ^St-i- ^ &53^-. ^121^ o. 0 > ^ ^ «li5i*>7l 

314*1 A|7H ^# ^*>^^f. 4^- <8^€ #4 ^o]» 

wliie>ji, Ir^jS^ 7}£4 -*MH*1 65- til » uiwfl^r (100 

S.^ M}S. 4tt y o v ^4 «o v ^AS ^-o> iflo} 2.4%^ ^.g. 

4<H ^3 €^ ^ 7}s|(^^ eschar)7|- 

4^r ^4 i^l^H #5W. ^-71 -g-^ tflS^, ^ cflS-S ^ ^ 

^4*1 ^°1^1 *f^l:^ *M — T ^(paired student's t test)^- *H 

tfH *4«M-°5 ^*>^^. -l £ 1, £ 2 * 1 H 14^5^. 

<40> £ 1^ ^ ^4 ^tb 4S^H1^^S^J1^1 -g-^-i: AA O.luM, luM, 

2uM ^ 5uM ^ 4^*fl 4=^^ %&$\ ^ 4^5-3]- til^M 

ZLHflH^rf. ^-71 -g-^ ^12^1: ^el*>JI 4^ -fl- £M*H, T-0.1-4^ 4 

B^>4€^£^^(TAPS)* O.luM ^H^}51 4<a ^# ^H^H, t-1-4, T- 
2-4 * T-5-4^ TAPS* ^ luM, 2uM ^ 5uM *1 A ^ 4^^^ ^4 SH^cJ-. 
£ 14 ti >^ £<>1, EHBWl^sl£^^t ^4 

°1 34 <34^§* £ ^ 
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£ 2^ £r ^t!: TAPS -§-^* 4^ O.luM, luM, 2uM ^ 5uM ^Blt!: 

4^^ ^€ ^ ^ wjii^H ZL Bfl I£ o] t}- . £ 2 

<M <#7) -g-^ tfl^ 4^ ^, T-0.1-4, T-l-4, T-2-4, T-5-4^ 

O.luM, luM, 2uM ^ 5uM^ TAPS-i- ^e|*>Jl 4«J*I|S] ^H^Rr 
£ 2^1 £*1^ «>^- ^-^1, ^<H1 ^ TAPS -g-^ol ^} ^^-i: 

*V^, ^"71 -g-^ tfls^-( «1 51^1), ^JL^i^i^#€(SPC)(tiliE^2), 3} 
£i^Jl^l(PS)(«li2^3) > N-<=»Hl€^Si^^ (NAPS) ( til JE^14) ^ *3aH15*1 31 

.H^Ktetraacetyl phytosphingosine, TAPS)(^*HU) ^^Hl ^ 
«H 5uM^ ^£5. ^"71 ^ ^-o] 1^ ^ 2:31 Tg^-g- 



[3. 1] 







tniH*ll2:SPC 
(5yM) 


wliiL^3:PS 
(5uM) 


tilJH^l4:NAPS 
C5uM) 


^a1<^H:TAPS 
(5uM) 


^O}- ^ 


100% 


151% 


112% 


212% 


76% 




100% 


148% 


106% 


96% 


31% 



#7] S.°\] W>Sf ^-ol, ^o} ^ ^ 7 \S\ ^ ^7\% 7H V 

3^ ^jl^iiS^-l-?l(sphingosinephosphoryl choline, SPC) °1&°-^ 
7s]^% 7^ ^ofl ^tb TAPS^* ^ SXA. °1» -f-^fl ^^iiS 
Al^^^Sl a^aJ^. TAPS^ <^A%%: ° s v ^ 2m. 
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*l*3*r£tf. *r7>£ PBS<H] 91 15-20cm 5]7fl ^ #^1 ^ 

*\ # ^ ^ ^1 ^^(cannular)!: ^ «M 

(cannular)l- ^ ^ ^8^. ^#<=H] ^ <3^€ uM(cannular)^ ¥$!M 

#^*](2-way stopcock)!- ^SKa, 0.45 *>©la3.*lBl H^i^ 
(micrometer milipore filter)!- tH*^ (stopcock)^) 9^^}^. PBSS 

^Jj# ^ -I-HMHH^collagenase) -g-^* ^ 37£^]^i 6^-# wfl^tr 

6^1 ^ (heparin) -§-<^ (10ml)AS. #^7fl vfl o]^ 

(collagenase) -g-^* 1500 rpmAS. 5-£- ^-<?V ^ 

^ 41 ^ 41 FBS7> M199 5 ml^l M^l^xr 2s] «V4 

zj}$t}-. o)nfl <*o]*± xfls] ^li^ 5 ml^ ^^^l^^tifl^lS. ^*}^ &^°.3. 
■S^€ T25 #eb^3.ofl 37£, 5 % C0 2 wfl^HH tifl^V^cf. 

^-5-^-^.5. 31^2:^1: fei^H (Hanks balanced) -§- 

35) 4^tr ^ ^r*l y o V ^-§- ^l^s>JL ^^"tr 3.7] S. *t 

^ 35-mm 3*1 Wr^l 3 37] 3- ¥^ 3 *M 7} 7] ^ 



27-20 



1020020076022 



5£-?> *?-&7] (5% C0 2 , 37°C, Forma Scientific, Inc., Ohio, U.S.A. ^ ^ «fl 

^7>«1-at|.. °J= 1-2^ ^ *}2r ^ 0.25 % B^^l -§-^4 

0.02 % EDTA -g-^JLS. 3-5£:?> Hfl^S*}. 

tfl^ ^ ^ ^#^3 ^3£r U-^^l ^}5$tf. 

^^-^-i: 0.5 % .2-3. <g^§r^ ^]^r» 

96 ^3 ^ ^eflojH^ €^ *fl^ ^ tHaS *>Sicf. 2^- 

3 *fl# «fl*Hl S*<m aUXtHt 180 ul*! £-^r*r ^ 3751 ^7) <£°\}*] 12-24^1 
^T-g-^ tifl^^ c}~g- ^-g-ofl3=. ot^S. Hflo^ofl^ 10% o] 20 ul^# ^7>^>Jl tfl^-g- 
^ PBS* 37 r *r£i=r. 2<a?i ^7}3. «fl<Str ^ PBS (pH 7.4)5. 5 mg/ml7> 

HjSMf- 2^tr MTT -§-^ 40 ul« ^7>§>Jl cfAl 4A]7is-<i!: 3751 wfl<#7l i^^]^ «fl 
°^>^4. =L * f^lBt 1500 rpmAS 10£r?> ^ *fl7i<5> 
jl ^E)-^^ (mult i -channel pipette) °-3. 100% DMS01- 150ul# 7}*}<^ S3l 
olH 57ti]-7l (plate shaker ^ni-_o S EL ISA %^7] (reader) 

3. 540nm^^i ^^"5L«- 

-g-^^r -i^f-s^ -t3r~§-*fl^! (acid-soluble) Porcine type I ^H-^ (3.0 mg/ml), 5x 
DMEM, Srf^(0.05 N NaOH.2.2% NaHC03,200 mM HEPES)^: 7:2: 1^1 *}-§rS. ^«fl>H 
* 24 € ^ 96 € (100 -300 fd)^ ^ 3751 ^-^^iflofl 10^ ^51 
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(primary culture)*H HUVEC (Til rfl (passage) 5 A}^)^ S7S. 

?1MH PBSS. ^ ^ *r ^ S^/EDTAS ^15L* ulH MS ^ , *r € ^ 4-6 x 10* 
41^7} ^JL, 12 - 18 ^7>S tifl^^rf. ZL 51 3 ^ 

£ 3^8- ^ ^<H1 EflH5 r <:, Hl^^S.^JLAl ^-R- -g-<2»<i| HUVEC *\}S. 

TAPS ^5L<^H 4S.4\ ^^>7> lH8*Rr ^# t 

^ ^341- M-E^^fl ZLEflHolrf. SEtb £ 5^ (a), (b) ^ (c)3r ^°f| 

tr ^r^l^r. £ 4 ^ JE 5^1 w r <4 ^-o], s-ti. ^ Efl^e(T ube formation 

test) ^1^1^ TAPS^ ^ O.luM^I ^.t^HE 1^ ^^§- Jl43°-5. ^ ^ 

<^*H 3 : l^s]4i2l ol^^^Al^ (migration assay)> 

^a.efl^l(Transwell membraneHl 0.2% %^4r ^^tr ^ 4°C°fl 
^1 12*1 # ^:^}^. rfl 2:^-o.s^ ^-7] ^ a] ^-f-ofl a-] ^o] BSA-PBS* 
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j7Al ^-ofl-i; zfz]- o.luM, luM ^ 5uM ^ej* ^ 2*}Zt *l]<#t]r T=f^-, Diff 

Quik ^ ^^H^ #5^dl H^^t ^ u_^o]^- ^3 ^ ^ ^ 

%^>^rf. ZL zi-aRr £ 6 ^ £ 7°fl M-^M- 5£^. 

^ (migration)^- <3^Hr 3# M^fe £ 7£r ^<H1 ^ ^lBef 

^ nefl^olcf. £ 6 ^ £7^ Ji^r w>^- ^r°l TAPS^ ^^-fe-£7> ^>^^ 
tiVcfl^o,^. °l^Rr ^ifl;^)^ ^7} = ^ iio> TAPS 



27-23 



1020020076022 



[^T 1 * 3] 
4] 
5] 
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[£ 4] 




(a)- CHS? (b)TAPS 0.1 uM (c)TAPS TuM 



[51 6] 




27-26 



1020020076022 

r- 

[51 7] 



HUVEC— I 




Control- 0,1 uM luM 5uM 
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